Effects of poliovirus 2A(pro) on vaccinia virus gene expression.
The effects of transient expression of poliovirus 2A(pro) on p220 cleavage in COS cells have been analyzed. When 2A(pro) was cloned in plasmid pTM1 and transiently expressed in COS cells, efficient cleavage of p220 occurred after infection of these cells with a recombinant vaccinia virus bearing phage T7 RNA polymerase. High numbers of COS cells were transfected with pTM1-2A, as judged by p220 cleavage, thereby allowing an analysis of the effects of poliovirus 2A(pro) on vaccinia virus gene expression. A 40-50% cleavage of p220 by transfected poliovirus 2A(pro) was observed ten hours post infection and cleavage was almost complete (80-90%) 20-25 hours post infection with vaccinia virus. Profound inhibition of vaccinia virus protein synthesis was detectable ten hours post infection and was maximal 20-25 hours post infection. This inhibition resulted from neither a blockade of transcription of vaccinia virus nor a lack of translatability of the mRNAs present in cells that synthesize poliovirus 2A(pro). Addition of ara-C inhibited the replication of vaccinia virus and allowed the continued synthesis of cellular proteins. Under these conditions, 2A(pro) is expressed and blocks cellular translation. Finally, p220 cleavage by 2A(pro) did not inhibit the translation of a mRNA encoding poliovirus protein 2C, as directed by the 5' leader sequences of encephalomiocarditis virus. Therefore, these findings show a correlation between p220 cleavage and inhibition of translation from newly made mRNAs. Our results are discussed in the light of present knowledge of p220 function, and new approaches are considered that might provide further insights into the function(s) of initiation factor eIF-4F.